Introduction.
Summary. A quantitative histological study of pinealocytes in the 13-lined ground squirrel, Spermophilus tridecemlineatus, was conducted over a period of one year. Consistent and statistically significant seasonal differences were found in nuclear and nucleolar dimensions suggesting a circannual rhythm in the metabolism of these cells. Annual 
Introduction.
A functional relationship between the pineal gland and reproduction in certain mammals has gained considerable experimental support in recent years (Johnson and Reiter, 1978 ; Reiter, 1978) . Of particular interest is the hypothesis that the pineal gland mediates the effects of changing light : dark cycles on gonadal maturation in those animals which reproduce seasonally (Reiter, 1974) . Previous investigators have demonstrated seasonal changes in the morphology and enzymatic activity of the pineal gland in several species including the dormouse (Legait et al., 1975) , a hyrax (Quay and Millar, 1973) , a hare (Lincoln, 1976) , a ground squirrel (Ellis and Balph,1976) , two species of hibernating bats (Quay, 1976) , the golden hamster (Mogler, 1958) , and the pony (Wesson et al., 1979) . These studies have generally supported the concept that the pineal gland is most active during those times of the year when the animals are sexually quiescent. In this paper we present the results of a circannual study on nuclear and nucleolar dimensions in pinealocytes of the 13-lined ground squirrel, Spermophilus tridecemlineatus. Pinealocytes in this species have been described as being homogeneous with an ultrastructure similar to that of other rodents (Matsushima and Reiter, 1975 ; Povlishock et al., 1975 ).
The 13-lined ground squirrel is normally reproductively active from the latter part of March or early April through June (Foster et al., 1939 ; Johnson et al., 1933 (Busch and Smetana, 1970 ; Rather, 1958) , the present data suggest that metabolic activities of pinealocytes in this animal are seasonal. This suggestion is further substantiated by circadian studies on rat pinealocytes showing that peak nuclear and nucleolar sizes (Quay and Renzoni, 1966) (Reiter, 1974) . That is, with shortening photoperiod following the summer solstice, pineal activity is postulated to be greatest, thereby inhibiting gonadal activity. In the case of S. tridecemlineatus, the animal is exposed to even greater periods of darkness since it hibernates in burrows during the fall and winter months.
Several studies have suggested that the pineal exerts its inhibitory effects on the gonads via hypothalamo-hypophyseal pathways in both rats and hamsters (Blask, 1978 ; Fraschini et al.,1971 (Legait et al., 1975) , a cycle similar to that observed in the 13-lined ground squirrel. Quay (1976) found significant seasonal differences in pinealocyte nuclear and nucleolar diameters in two species of bats. Maximal and minimal sizes had seasonal ranges of 6-13 p. 100 and 35 p. 100 for nuclei and nucleoli, respectively. These ranges are similar to those reported in the present study. In contrast to the ground squirrel, nucleolar size in these two species of bats was greatest during arousal and declined steadily through spring and summer months. Quay (1976) noted that during this time there is a steady increase in pituitary LH-cell activity in related species. Seasonal changes in the nuclei and nucleoli of pinealocytes have also been found to be inversely related to activity of the reproductive system in the golden hamster (Mogler, 1958) , the male rock hyrax, Procavia capensis (Quay and Millar, 1973) , and a hare (Lincoln, 1976) .
In addition to reproduction, the 13-lined ground squirrel undergoes an equally important seasonally timed event, namely hibernation. Since both nuclear and nucleolar sizes were greatest during hibernation, it is conceivable that pinealocyte secretory products effect physiological functions other than reproduction during this time of the year. The observation that injections of melatonin, a pineal hormone, increased both the incidence and duration of hibernating bouts in the ground squirrel, S. lateralis (Palmer and Riedesel, 1976) (Kayser, 1961) . In view of recent studies demonstrating pineal-mediation of both adrenal cortex and thyroid function (see Romijn, 1978) , the question remains as to whether the pineal gland plays a role during the onset of hibernation by inhibiting endocrine activity of these glands.
Several authors have discussed the possibility of pineal participation in hibernation or cold adaptation. Miline et al. (1970) found that when rats were exposed to cold temperatures (3-10 °C) within the range of a hibernating animal, the pineal gland underwent a number of structural changes including hypertrophy of pinealocyte nuclei and nucleoli. The authors concluded from their study that the pineal gland was stimulated by cold and therefore plays an integral role in adaptation of the animal to cold stress. In contrast, Quay (1978) reported a significant increase particularly in the size of nucleoli with exposure of collared lemmings to elevated temperatures. These species differences in the response of pinealocytes to environmental temperatures might be expected considering their diverse ecologies. In an earlier study on seasonal changes in pinealocytes of two species of bats, Quay (1976) proposed that pineal regulation of the sympatheto-adrenomedullary system might contribute to the arousal of bats from hibernation. This study was based on a study of the rat, where increased nocturnal levels of G drenomedullary dopamine-beta-hydroxylase, which catalyzes the conversion of dopamine to norepinephrine, were found to be pineal dependent (Banerji and Quay, 1976 
